(i2)*#fna* &miz m~5 ix r a m * m ism m 



(i9)i&sfiifl*isf*ii«iii 



(43) Sf&^BB B 
2004 ^10 ^ 14 H (14.10.2004) 




PCT 



(10) SE^IIBM 
WO 2004/088288 Al 



(51) gf8*$It#3I 7 : 

(21) m&mmm^: 

(22) g&ttBSB: 

(25) gK5UIH0>mt§: 

(26) mm'&manm: 



G01N 21/27, 17/00 
PCT/JP2004/002754 
2004 *3fl4B (04.03.2004) 

H*g§ 



(30) gjfejtx— 5»: 

**El2003-091763 2003 E28 B (28.03.2003) JP 

(71) fflGiAr*@*K!<^'C<D*i^@IC-3Lx-C;: 

>TZZ?T ttxC^tt (STELLA CHEMIFA KABUSH1KI 
KAISHA) [JP/JP]; x 5410047 *8EJft*HEftJ* 
&HT3TB 6 # 3 % Osaka (JP). 



(72) 
(75) 



(FUKUDA, Tsuguo) [JP/JP]; X 9818007 g*£!Hl!l£ 
maBSKDJi 2 — 6 - 7 Miyagi (JP). 36 UU 
(KJKUYAMA, Hirohisa) [JP/JP]; x 5950075 *HEJ&* 
*»mf®»BM TI4 1 fttXf7^5 77*a# 
ttrt Osaka (JP). *Pg (SATONAGA, Tomohiko) 
[JP/JP]; x 5950075 *BEJft***mBS»Br 1 Tl 
4 1 SifeXx^yS^rfcit^art Osaka (JP). IEW 
?Qjg (SHOGAMI, Kazuhiko) [JP/JP]; X 5950075 *BE 
JS**»mSgjSBr 1 TI41 i*Xf7^T577 
ftiC£}±l*J Osaka (JP). 

(74) ftJIA: €1$ (FUKUMORI, Hisao); X 1020074 
SJR«Sx B3 E *.«B|4-5- 1 1 m ± e JU2F Tokyo (JP). 

(8i) tests /a*© &i^y . ttoasroirtfta^ 

rTS|): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 



= (54) Title: METHOD FOR ANALYZING IMPURITIES (COLOR CENTERS) OF FLUORIDE AND PROCESS FOR PRODUC- 
s ING MATERIAL FOR GROWING SINGLE CRYSTAL 

3 (54)H^©*«:: 7 vitto*P<D*mto #«:£&2itf !IMi6S«l*J3tt*4<B®i&:&& 



025 



0.25 X?V<>gV--: PbF 2 3wt% 



00 

00 
00 



o 




.1 — 

200 300 400 500 600 700 800 200 300 400 500 600 700 800 

)SS(nm) ;M(nm) 
c c 

A. ..NO SCAVENGER 

B. ..LIGHT ABSORPTION COEFFICIENT 

C. ..WAVELENGT (nm) 

D. .. SCAVENGER: PbF 2 3wt% 

(57) Abstract: A method for analyzing impurities (color centers) in a fluoride capable of analyzing impurities (color centers) in a 
fluoride extremely easily. In the method for analyzing impurities (color centers) in a fluoride, effect of adding a scavenger can be 
evaluated before a final crystal is grown, A molten material is irradiated with X-rays and transmissivity is measured before and after 
the irradiation and then absorption peaks, e.g. color centers, are detected. When melting conditions of the scavenger, and the like, 
are optimized based on them, a high purity molten material suitable for growing single crystal with least damage by X-rays can be 
grown. 

mmmj 



WO 2004/088288 Al 



DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 



CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, B J, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(84) ti^sr«^(D*^[By . ttoisoiEttfia^ 

pjtl;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 2X?3- K&tf *fetf>B§i§ICOl\T l±* £#15§fir$ft<& 

SZ, TZ, UG, ZM, ZW), IL— 7^>7(AH AZ, BY, KG, ^PCTH-Mv h (D^mizmW. £ tlX Tzi— KtKS 

KZ,MD,RU,TJ,TM), 3 — P^/^(AT,BE,BG,CH,CY, CD # >f $T >X </ — hj £#E§o 



Cilery % ^^$tifc*^— b>*— ^^qRiRe-^^^^fflfSo C*t t> £ t, t 



WO 2004/088288 



PCT/JP2004/002754 



1 

w m m 

dfS^^l/— (1 9 3 nm) % F 2 x3rVv L^— if— ( 1 5 7 n m) tfSfflV^bfr 
TliIt^*^V^t-iM^57y^WmLsg^t^#^^ti 

*#^^-Y-<D»]te: J:5«l*«r*3lftJ^t3fe*fci-S^(r^^:^3V^-CW^Ifii-5C: t 



WO 2004/088288 PCT/JP2004/002754 

2 

* '0) J c «fc £ jg « © £ »f i" 5 r. £ *s rT II £ * § . 
ttjlBT = -^«3 0 0~5 0 0°C-C^t5 - £ 5r#?!g5: 

10 Mi5#3isi-w^ffi^®^Fig®-c$>5 - b%&mb-rz> 0 

ll&IBJSttlSWtt: 5 mtfcsr <t «r 5. 

B&IBX^« N *P5imBE 2 0k V£*_L x «$ffi 1 0 mAKitfcS: £ Sr^f 
&mSkbi-% 0 

wi^nfanmbmsfcftteb'fc£^xMm£tiz&^>is-T?foz~k z^mb^- 

strS37 S '{b^«7s"fb^y ( b a f 2 ) -e$>«9, tfriB^^^o-v 1 ^— «^ $, 

25 (PbF 2 ) X-3bZZLb*%fmb-t2> 0 

am) 



WO 2004/088288 PCT/JP2004/002754 

3 

jtz ( X ) =1/ In (T 0 U) /T jrr (X) ) 
T 0 : X^JH-BUCDftato^ 

T irr : xmmM%k<Dytmmm 

10 

ffflt^Xl (^S : 0. 0 5 — 0. 2 5 nm) £: LTte. 6-feXH-Cb £ V^ U 

mxmm i &* i £ik&*£z>7fmm (£,<^i» ©lift 7^ftwinaotti 
20 m una, 7^^^^^^^{-4bMt^x^^M^j:§^^^(o^^^^-r^^ 



WO 2004/088288 

4 



PCT/JP2004/002754 



%%ft\<\ n£m&l XI 0- 3 P aWTfc^SWlrflltt^bW^ifeL, 
5 b-C#bnfc^^0J^^li^^ % FJt^*# ^tlOiU iSif^t 

o#*(c, ■5im^^^7fef5i--c 190-800 nm<D®mmmm&mfe-tz>o 
15 xm*mM0kfci Kxmm-tz. mM^-rc\z.n^yt^^xmmm^B\m^. 

// (X) =1/ In (T 0 (X) /T irr (1) ) 

20 a : ytm.^m^n 

t 0 : xmmHmnytmm^ 

T itr : X^RS^^^^il^ 

(*i*> 





Voltage / kV 


Current / mA 


Radiation time 


Dl 


25 


15 


10 min 


D2 


25 


30 


30 min 


D3 


25 


40 


30 min 



(mmm i ) 



WO 2004/088288 PCT/JP2004/002754 

5 

5 ^t?^-5 e ^^O-^-f — £rJ^TV^^:|§^te: % C a F 2 #trofeWfe5F 
ir^* — (3 7 5 nm) % F 2 "irV^— ( 5 5 0 n m) tf^^Cfj.iilT? t 

Zf^%^$L\^tL 0 PbF 2 OttjlSfi^ 0. 5, 1, 2, 3, 4, 5 w t 
1 0 X HJfe bfCo-^^Oi^^ tVu ?rXi^>- v>M bfcjj^^^H 2 HIT? S 0 

TVl^Wj&Lfco Z n F 2 <DmJ]QMfefes 0. 5, 1, 2, 3, 4, 5 w t %<D# 
(^»J5) 

25 Hikm, 3, 4 J; 7yft^!J l> A©^^^< ^fe#Srttff* Ufclfe^ 

m 5 J; 9 P b F 2 %&m Lfd^ Jftfc^-^Bfrteasjtv^ £#l*»-c%«. 
(12^) 





0. 5wt% 


1 wt% 


2wt% 


3 wt% 


4 wt% 


5 wt% 


Z n F 2 


Z n F 2 


Z n F 2 


Z n F 2 


Z n F 2 


Z n F 2 



WO 2004/088288 



PCT/JP2004/002754 



Z n 



0.1 0.4 0.6 1.0 1.2 0.8 



( p p m) 



WO 2004/088288 



PCT/JP2004/002754 



7 

m * <o m m 

10 4. M1ST~ — /WS3 0 0 — 4 0 0 < C'CfT5 - £ £: 1" § If JfcaS 3 fB*££> 7 $/ 

8. tul5XH(*, iPjg«J3E2 0 kVg±, OmA^±tfc§C i: i: "t* 

20 9.«riBXj»OWItSr«[«[iafr5 - £ SrflM*£-*-3tllfJfcg( l 9 (D^-rtifr 1 3g 

25 ti-Stt*3Sl 7511 0 <£^1* *L*> 1 3llB«c(D7 sMb*fe&l * <Z>^F*«6#> (fe^LO 

i 2. 7y^^b^sm^S^W^xa©Sfrx@-t?fc5^iilsxm^*3VNT > jgjft 

imii ovN-rtt^ 1 «fB*©^*f*jsfe"c^*f u 



WO 2004/088288 PCT/JP2004/002754 

8 

13. m^Z? vityoK? iyfc'<V ( B a F 2 ) T'fc'?, tufB^^7-<^ v^-te 

7?ftft (PbF 2 ) 1***1 2iB«^m5S^W^ffl*t^ 

5 (Dnm^feo 



WO 2004/088288 



PCT/JP2004/002754 



1/4 



in 




Xil^Vv— : PbF 2 3wt% 



D3 



D2 



..i ? .v. r . 



200 300 400 500 600 700 800 200 300 400 500 600 " 700 800 

}j£fi(nm) fci:(nm) 



WO 2004/088288 



PCT/JP2004/002754 



2/4 

B2M 




tl(nm) 



L. j... . 

300 400 500 600 700 



;J^fi(nm ) 



8D0 





0.014 


**• 




0.012 






0.01 




m 








0.008 






0.006 










0.004 






0.002 


iii 




0 


i 




200 




300 400 500 600 700 

)J£^ ( nm ) 



800 



% 0.008 
& 

fj^ 0.006 
•^K 0.004 




300 400 500 600 700 

tl(nm) 



300 400 500 600 700 

;M(nm) 



— I 
800 



WO 2004/088288 



PCT/JP2004/002754 



3/4 



3m 




400 

;j£:g(nm) 



200 300 



400 500 600 



800 



700 800 



WO 2004/088288 



PCT/JP2004/002754 



4/4 



412 




200 300 400 500 600 700 800 

;J^5 ( nm ) 
BaF 2 W>Sffifiiti£ja 




200 300 400 500 600 700 800 

( nm ) 
BaF 2 (B),Sf£ffl 



0.016 - 




200 300 400 500 600 700 800 

Il(nm) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/002754 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N21/27, G01N17/00 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01N21/00-21/61, G01N17/00 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho " 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 
Kbkai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 


Electronic data b 
WPI/L, 


ase consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE(JOIS), Web of Science 


C. DOCUMENTS CONSIDERED TO BE RELEVANT . 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 
A 


H. Sato et al . : "Induced Absorption Phenomena, 
Thermoluminescence and Colour Centres in KMgF 3 , 
BaLiF 3 and LiCaAlF 6 Complex Fluorides", Japanese 
Journal of Applied Physics, Vol .41, Part 1, No.4A, 
April 2002, pages 2028 to 2033; see section 2.2, 
3.1; Fig. 1 


1,3-9,11 
2,10 
12-13 


Y 
A 


Shin'ichiro TOZAWA et al: "Kogaku Zairyo CaF 2 no 
Kaishitsu", Tohoku University Kinzoku Zairyo 
Kenkyusho Gijutsubu Gijutsu Kenkyu Hokoku, ISSN: 
1341-3422, No. 19, March 2001, pages 29 to 32; 
section 2, Par. Nos. [0001] to [0002]; section 3, 
last Paragraph; Figs. 1, 2, 5 


2,10 
12-13 


I x | Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A w document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

U V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"F* document published prior to the international filing date but later than 
the priority date claimed 


T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

w &" document member of the same patent family 


Date of the actual completion of the international search 
06 April, 2004 (06.04.04.) 


Date of mailing of the international search report 
20 April, 2004 (20.04.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




FacsjmiJeJJo, 




Telephone No. 





Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/002754 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



M. Brekhovskikh, et al.,: "Influence of fluoro- 
oxidizers on scintillation properties of fluoro- 
hafnate glass doped with Ce 3+ ", Journal of Non- 
Crystalline Solids, Vol.277, Issue 1, November 
2000, pages 68 to 71 

H. Sato, et al.,: "Improvement in the quality 
of LiCaAlF 6 single crystal as window material % 
Oprical Materials, Vol.24, Issues 1-2 (Proceed 
ings of the Fifth French-Israeli Workshop on 
Optical Properties of Inorganic Materials: 08 . 
December, 2002 (08.12.02) - 12 December, 2002 
(12.12.02), October - November, 2003; pages 123 
to 127 



Fnrm PCTA55A/210 ^continuation of second sheets Oanuarv 2004> 



JBRttiM-g- PCT/JP2004/002754 



a. mwmirzftwoftm (Wfemwm (ipo ) 

Int. CI' G01N21/27, G01N17/00 



B. 



m&*fto±&'m$i& m&»m&m (ipo > 

Int. CI' GO 1N2 1/0 0-2 1/6 1, G01N17/00 



0#BlHffl£rf&&$ft 1 922-1 996^ 

ttmAMnmmm&m. 1971-200 4# 

0 ^ISgSl^fflSrJg^fR 1994-20 0 4¥ 

B:ffl?lfll9i%M&tt 1 996-2004f 



WPI/L, J ICST7r^ (JOIS) , Web of Science 



C. 



x 
X 

A 



Y 
A 



H. Sato et a J. '• "Induced Absorption Phenomena, Thermoluminescence and 
Colour Centres in KMgFs, BaLiFa and LiCaAlFe Complex Fluorides" 
Japanese Journal of Applied Physics, Vol. 41, Part 1, No. 4A, 
April 2002, pp. 2028-2033 
see Section 2. 2, 3. 1, Figure 1 



No. 19, 2001^3^, pp. 29-32 
^2®i^l-2^, ft3tt**MR!&, m, 2, 5H1 



ISSN: 1341-3422 



1, 3-9, 11 
2, 10 
12-13 



2, 10 
12-13 



roj nmiczzm^ ®.m. m^KSR-t^xwn 



J; o Tii2M±tfS ft v * t n k. h 3x 5 t> © 
r&j ^-/^yh7r?y-ii 



0 6. 0 4. 2 0 0 4 



mms&mt<»mkn 20 4-2004 



n*m<&ftiT (isa/jp) 

S?®g-J§-1 0 0-89 1 5 



Wflf*** OMR©* 3**) 
mi£#^- 03-3581-1101 



2W 



2 9 10 



3 2 9 0 



^SPCT/ISA/2 10 (!2-<-i?) (2004^11) 



HglffiIf#-§- PCT/JP2004/002754 



C . 



mm-rz 



P, A 



M. Brekhovskikh, et al. ■ "Influence of fluorooxidizers on 
scintillation properties of fluorohafnate gjass doped with Ce 3 *" 
Journal of Non-Crystalline Solids, 
Vol. 277, Issue 1, November 2000, pp. 68-71 

H. Sato, et al. • "Improvement in the quality of LiCaAlFe single 
crystal as window material" 

Optical Materials, Vol.24, Issues 1-2 (Proceedings of the Fifth 
French-Israeli Workshop on Optical Properties of Inorganic 
Materials: 2002. 12. 08 - 2002. 12. 12) 
October-November 2003, pp. 123-127 



iSPCT/ISA/2 10 (^2^-^rogg#) (2004fl^) 



